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Design Method for the Darrieus Type Wind Turbine

Jang-Ho Lee™ , Du Lian™

*School of Mechanical Engineering, Kunsan National University, Kunsan 573-701, Korea
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ABSTRACT: Darrieus wind turbine blade is one of the vertical wind power system in
which the lift of blade is used. In the calculation of wind power for the type of that, the
multiple streamtubes method is known as an effective method. But it has big difference in
the region of higher tip speed ratio because the incoming air velocity is used in the
calculation of lift. The incoming air velocity is reduced from inlet to outlet continually by
transferring energy to the wind blade. In this study, the air velocity on the blade, which is
called blade velocity, is obtained with newly developed algorithm and used to determine the
lift. And it is verified that applying blade velocity on the lift calculation cause the power
prediction to improve dramatically in the region of higher tip speed ratio.

Key words: Darrieus Wind Turbine (t}2]-$2 F2€EHl), Multiple Streamtubes(th+3),
Blade Velocity(&d o] =% %)
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Figure1. Darrieus Wind Turbine

Fig. 1 Typical shape of Darrieus type vertial
wind turbine
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Fig. 2 Modeling of Darrieus wind turbine:
(a)blade shape of Sandia type, (b)
multiple layers, (c) multiple

steamtubes, (d) sectional shape of

blade.
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Fig. 3 Prediction and test data of previous
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Table 1 Specification Darrieus wind type

Name Value
solidity 0.27
blade number 3




cross—sectional shape NACAQ0012
swept area of the rotor 2.595m2
height of the rotor 2m

radius of the rotor 0.9798m
radius of the arc 0.6733m
horizontal coordinate of node 0.6721m
vertical coordinate of node 0.5654m
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Separate the swept area
into many small areas (streamtubes)

)

Assign initial height
h=ah /2
¥
. Assign initial azimuthal angle
=A@/
¥

— | Assume induced velocuity on the turbine blade

Atk angle, relative velocity
Revnolds number based on the relative velocity
o, U, FAe

)

Find lift, drag, normal force, tangential force

)

Obtain new indulﬁed blade velocity -

&

(SRR =]

Goto next height
h+=ah

‘ Goto next azimuthal angle ‘

G

Power and power coefficient

Fig. 4 Algorithm for the prediction of

wind power of Darrieus wind
turbine
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Fig. 5 Comparison of analysis results.
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Fig. 6 Velocity diagram and variation of
attack angle with rotational air speed.
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